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FIG. 2A 
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(xi) SEQUENCE DESCRIPTION: 

SEQ ID N0:1: 
SEQ ID N0:2: 
ATG ACT 
Met Ser 
1 

GM TTA 
Glu Leu 

GGT GAA 
Gly Glu 

ACT ACT 
Thr Thr 
50 
TAT 
Ser Tyr: 
65 

CAT GAC 



TCT 



AAA GGA GAA 
Lys Gly Glu 

GAT GGT GAT 
Asp Gly Asp 
20 

GGT GAT OCA 
Gly Asp Ala 
35 

GGA AAA CTA 
Gly Lys Leu 

GGT GTT CAA 
Gly Val Gin 



GAA CTH TTC 
Glu Leu Phe 

GTT AAT GGG 
Val Asn Gly 

ACA TAG GGA 
Thr Tyr Gly 
40 

CGT GTT CCA 
Pro Val Pro. 
55 

TGC TTT TCA 
Phe 



Cvs 



Ser 



TTT TTC AAG 
His Asp Phe Phe Lys 



ACT ATA 
Thr He 

AAG TTT 
Lys Phe 

GAT TTT 
Asp Phe 
130 
TAT AAC 
Tyr Asn 
145 

ATC AAA 
He Lys 

CAA CTA 
Gin Leu 

GTC CTT 
Val Leu 

AAA GAT 
Lys Asp 
210 
ACA GCT 
Thr Ala 
225 



TTT TTC AAA 
Phe, Phe Lys 

100 
GAA GGT GAT 
Glu Gly Asp 
115 

AAA GAA GAT 
Lys Glu Asp 

TCA CAC AAir 
Ser His Asn 

GTT AAC TTC 
Val Asn Phe 
195 

GCA GAC CAT 
Ala Asp 
180 
TTA CCA GAC 
Leu Pro 7\sp 
195 

CCC AAC GAA 
Pro Asn Glu 

GCT GGG ATT 
Ala Gly He 



His 



70 

ACT GCC ATG 
Ser Ala Met 

GAT GAC GGG 
Asp Asp Gly 

ACC CTT GTT 
Thr Leu Val 
120 

GGA AAC ATT 
Gly ABn He 

135 
GTA TAG ATC 
Val Tyr He 
150 

im ATT AGA 
Lys He Arg 

TAT GAA CAA 
Tyr Gin Gin 

AAC GAT TAG 
Asn His Tyr 
200 

AAG AGA GAC 
Lys Arg Asp 

215 
ACA CAT GGC 
Thr His Gly 
230 



ACT GGA 
Thr Gly 
10 

CAC AAA 
His Lys 
25 
AAA CTT 
Lys Leu 

TGG CCA 
Trp Pro 

AGA TAG 
Arg Tyr 

CCC GAA 
Pro Glu 
90 

AAC TAC 
Asn Tyr 
105 

AAT AGA 
Asn Arg 

CTT GGA 
Leu Gly 

ATG OCA 
Met Ala 

CAC AAC 
His Asn 
170 
AAT ACT 
Asn Thr 
185 

CTG TCG 
Leu Ser 

CAC ATG 
His Met 

ATG GAT 
Met Asp 



GTT GTC CCA 
Val Val Pro 

TTT TCT CTC 
Phe Ser Val 

ACC CTT AAA 
Thr Leu Lys 
45 

ACA CTT GTC 
Thr Leu Val 
60 

CCA GAT CAT 
Pro Asp His 
75 

QGT TAT GTA 
Gly Tyr Val 

AAG ACA CGT 
Lys Thr Arg 

ATC GAG TTA 
He Glu Leu 
125 

CAC AAA TTG 
His Lys Leu 

140 
GAC AAA CAA 
Asp Lys Gin 
155 

ATT GAA GAT 
He Glu Asp 

COA ATT GGC 
Pro He Gly 

ACA CAA TCT 
Thr Gin Ser 
205 

GTC CTT CTT 
Val Leu Leu 

220 
GAA CHA TAC 
Glu Leu Tyr 
235 



ATT CTT 
He Leu 
15 

AGT GGA 
Ser Gly 
30 

TTT ATT 
Phe He 

ACT ACT 
Thr Thr 

ATG AAA 
Met Lys 

CAG GAA 
Gin Glu 

95 

GCT GAA 
Ala Glu 
110 

AAA GGT 
Lys Gly 

GAA TAC 
Glu Tyr 

AAG AAT 
Lys Asn 

G3^ AGC 
Gly Ser 
175 
GAT GQC 
Asp Gly 
190 

GCC CTT 
Ala Leu 

GAG TTT 
Gl^ Phe 

AAA TA 
Lys 



GTT 48 
Val 

GAG 96 
Glu 

TGC 144 
Cys 

TTC 192 
Phe 

CGG 240 
Arc 
8C 

AGA 288 
Arg 

GTC 336 
Val 

ATT 384 
He 

AAC 432 
Asn 

GGA 480 

Gly 

160 

GTT 528 
Val 

CCT 576 
Pro 

TGG 624 
Ser 

GTA 672 
Val 

717 
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T203Y, S65G, S72A humanized codon usage, with an additional amino acid 
ater the start met to provide optimal kozak sequence 

9 18 27 36 45 54 

ATG GTG AGC ARG GGC GAG GAG CTG TTC ACC GGG GTG GTG CCC ATC CTG GTC GAG 



Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val Glu 

63 72 81 90 99 108 

CTG GAG GGC GAC GTAi AAC GGC CAC AAG TTC AGC GTG TCC GGG GAG GGC GAG GGC 



Leu Asp Giy Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly 

117 126 135 144 153 162 

GAT GCC ACC TAG GGC AAG CTG ACC CTG AAG TTC ATC TGC ACC ACC GGC AAG CTG 



Asp Ala Thr Tyri Gly Lys Leu Thr Leu Lys Phe lie Cys Thr Thr Gly Ly^ Leu 

171 180 189 198 207 216 

CCC GTG CCC TGG CCC ACC CTC GTG ACC ACC TTC GGC TAG GGC GTG CAG TGC TTC 



Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe Gly Tyr Gly Val Gin Cys Phe 

225 234 243 252 261 270 

XC CGC TAG CCC GAC CAC ATG AAG OAG CAC GAC TTC TTC AAG TCC GCC ATG CCC 



Ala Arg Tyr Pro Asp His Meti Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro 

279 288 297 306 315 324 

GAA GX TAG GTC CAG GAG CGC ACC ATC TTC TTC AAG GAC GAG GGC AAC TAG AAG 



Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys 

333 342 351 360 369 378 

ACC CGC GCC GAG GTG AAG TTC GAG GGC GAC ACC CTG GTG AAC CGC ATC GAG CTG 



Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu 

387 396 405 414 423 432 

AAG GGC ATC GAC TTC AAG GAG GAC GGC AAC ATC CTG GGG CAC AAG GTG GAG TAG 



Lys Gly lie Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

441 450 459 468 477 486 

AAC TAG AAC AGC CAC AAC GTC TAT ATC ATG GOG GAC AAG CAG AAG AAC GGC ATC 



Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn Gly He 

FIG. 4A 
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495 504 513 522 531 540 

MG GTG AAC TTC MG ATC CGC CAC AAC ATC GAG GAG GGC AQC GTG GAG CTC QCC 



Lys Val Asn Phe Lys lie Arg His Asn He Glu Asp Gly Ser Val Gin Leu Ala 

549 558 567 576 585 594 

GAG CAC TAG CAG CAG fi£ ACC CCC ATC GGC GAC GGC CCC GTG CTG GIG CCC GAG 



Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly Pro Val Leu Leu Pria Asp 

603 612 621 630 639 648 

AAC CAC TAG CTG AGC TAG CAG TOC GGC GTG AGG AAA GAC OCC AAC GAG AAG CGC 



Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg 

657 666 675 684 693 702 

GAT CAC ATG GTG CTG CTG GAG TTC GTG ACC GCC GCC GGG ATC ACT CAC GGC ATG 



Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr His Gly Met 
711 

GAC GAG CTG TAG AAG TAA 3' 



Asp Glu Leu Tyr Lys *** 

FIG. 4B 
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CRYSTI 


51.767 62.845 70.666 90.00 


90.00 


90 on 

sJ\J .\J\J 




ORIGXl 




1 .000000 


0.000000 


0.000000 




0 000000 

\J »\J\J\J\J\J\J 




0RIGX2 




0.000000 


1 .000000 


0.000000 




0 000000 




0RIGX3 




0.000000 


0.000000 


1 .000000 




0 000000 




SCALE 1 




0.019317 


0.000000 


0.000000 




0 000000 

\J »\J\J\J\J\J\J 




SCALE? 




0.000000 


0.015912 


0.000000 




0 000000 




SCALE3 




0.000000 


0.000000 


0.014151 




0 000000 




ATOM 


1 

1 


N SER 


2 


28.888 


Q 409 


S9 301 


1 00 85 05 


ATOM 


2 


CA SER 


2 


27 638 


10 1 9S 


59 SIR 


1 00 80 05 

1 .\J\J OU.UvJ 


ATOM 


3 


C SER 


2 


26 499 




51 R44 


1 00 RS 3R 
1 .\J\J oo.ou 


ATOM 


4 


0 SER 


2 


26 606 


8 RSfi 


50 Q15 


1 00 84 5R 

1 .UU OH.OD 


ATOM 


5 


CB SER 


2 


27.783 


11 fi3S 


5? 37R 


1 00 70 Q7 


ATOM 


6 


OG SER 


2 


27.690 


12 033 


51 012 


1 00 44 08 


ATOM 


7 


N LYS 


3 


25.418 


10 403 


51 731 


1 00 87 71 


ATOM 


LI 


CA lYS 




24 141 


10 1Q1 

l\J. I ZJ I 


51 03R 


1 00 87 15 


ATOM 


9 


C LYS 


3 


24.214 


10 9fiR 


4Q 4Q7 


1 00 7R 8R 
1 .\J\J I o.oo 


ATHK/! 
A\ 1 UIVI 


10 


0 I YS 


3 


24 107 


Q 9S8 


48 774 


1 00 78 97 


AA 1 UIVI 


11 


CB lYS 


3 


23 127 


11 940 


51 591 


1 00 8Q 44 


ATOM 

M 1 VJIVI 


1? 

1 L. 


CG lYS 


3 


21 768 


10 fiQ7 

1 \J.\JZJ I 


51 Q4Q 


1 00 75 OR 


ATOM 
r\ 1 UIVI 


13 
1 O 


CD lYS 


3 


20 681 


11 7R1 

1 1 . / O 1 


51 Q87 


1 00 7R 58 


ATOM 
M 1 UIVI 


14 

1 *T 


CF 1 YS 


3 


90 711 

L-\J. / 1 1 


19 RRS 


W\ 9A7 


1 00 R8 55 
1 .uu oo. oo 


M 1 UIVI 


IS 


N7 1 YS 


3 


20 816 


1A 10*^ 
1 1 Uo 


S9 QS'^ 
0/1. yoo 


1 00 4R OA 

1 .UU 4D.^4 


A 1 UIVI 


Ifi 

1 \J 


M Gl Y 


A 


94 31 R 


1 1 AQR 
1 1 .HoO 


AQ 01 S 


1 00 S3 R9 

1 .UU Oo. D/l 


A 1 UIVI 


17 


PA Gl Y 


A 


94 9Q7 


1 1 7QR 
II./ c^O 


/17 ROS 
4 / .DUO 


1 00 AS Q7 

1 .UU HO. CI / 


A 1 UIVI 


1R 
1 o 


r ni Y 

U OLI 


4 


?^ 49S 


1 1 9nR 

1 1 .^.UD 




1 OO 71 QO 

1 .UU o \ .yu 


AIUM 


1Q 
1 J 


n Gl Y 

U VjLI 


4 


9S 934 




/c: fil Q 
40. D I y 


1 oo 

1 .UU oO.Oo 


AIUM 


cLKJ 


N r;i II 

IN ULU 




9fi fiOfi 


11 nQ9 
1 1 .uo^ 




1 no ^0 SA 

1 .UU o^.D*t 


Al Um 


91 

L. 1 


TA ni II 

UA ULU 




97 891 


in ^00. 
1 u.oyo 


AR 79R 


1 oo 79 ^7 


A! UM 




r Gl II 




97 S93 




40. D 1 D 


1 00 9R AO 
1 .UU ^0.4U 


A 1 UIVI 




0 Gl 1 J 




27 850 




44 AAA 


1 00 9R 1 9 

1 .UU C\J, 1 c 


ATOM 
A 1 UIVI 


94 


PR Gl 11 




9R R73 


in ns'^ 

1 u.uoo 


A7 71R 

^ § » 1 ID 


1 00 38 53 

1 .UU oo. JO 


ATOM 
A 1 UIVI 


9*1 


CG Gl II 


vi 


30 337 


in 4R1 


47 495 

*T / .*T^O 


1 00 41 3fi 
1 .UU *t i .oo 


ATOM 
A 1 UIVI 




CD GLIJ 


5 


31 311 




AR 170 


1 00 QO 89 

1 .UU CJU.O^ 


ATOM 
A 1 UIVI 


97 


OFI Gl II 

- UC 1 OLU 




31 SOR 


Q R77 


4Q 3R1 


1 00 74 80 

1 .UU / *T.OU 


A 1 UIVI 


28 


0E2GLU 


5 


31.839 


O.DOo 


Al A07 
4 / .4UJ 


1 oo 1 00 00 
1 .UU I uu.uu 


ATOM 


29 


N GLU 


6 


26.883 


8.499 


46.017 


1.00 28.57 


ATOM 


30 


CA GLU 


6 


26.479 


7.410 


45.150 


1.00 31.50 


ATOM 


31 


C GLU 


6 


25.561 


7.837 


43.979 


1.00 31.10 


ATOM 


32 


0 GLU 


6 


25.479 


7.142 


42.955 


1.00 30.96 


ATOM 


33 


CB GLU 


6 


25.780 


6.330 


45.992 


1.00 35.64 


ATOM 


34 


CG GLU 


6 


25.260 


6.893 


47.338 


1.00 55.53 


ATOM 


35 


N LEU 


7 


24.864 


8.966 


44.138 


1.00 22.26 



FIG. 5-1 
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ATOM 


36 


CA LEU 


7 


23.954 


9.456 


43.089 


1.00 21.61 


ATOM 


37 


C LEU 


7 


24.693 


10.061 


41.917 


1.00 16.90 


ATOM 


38 


0 LEU 


7 


0 >l IPO 

24.152 


-t p\ 0 p r\ 

10.250 


>i r\ nor' 

40.836 


1.00 18.38 


ATOM 


39 


LB LEU 


7 


23.050 


10.548 


43.665 


1.00 22.41 


ATOM 


40 


Cb LEU 


7 


21.672 


1 p\p n 

10.058 


44.098 


1.00 32.84 


ATOM 


41 


CDl LEU 


X 

/ 


^1.597 


8.536 


A A C\~l A 

44.074 


1 r\r\ 0 ^ r* A 

1.00 31.64 


ATOM 




CU^LEU 


-7 

/ 


21.332 


10.591 


Arr >| 0 C 

4b. 48b 


■1 rvrv 00 1 4 

1.00 33.14 


ATOM 


43 


N PHE 


8 


25.944 


-1 r\ x pn 

10.407 


>i 0 1 P X 

42.1 57 


'I r\r\ or\ ~t r 

1.00 20.75 


ATOM 


A A 

44 


CA PHE 


8 


26.740 


11.132 


AA ICO 

41 .1 59 


■1 r\rv 01 r' ji 

1.00 21.64 


A T/^h A 

ATOM 


A C 

45 


C PHE 


8 


27.818 


10.333 


VlP^ vl ox 

40.427 


-1 r\rv or\ f rv 

1.00 30.59 


AX/^R A 

ATOM 


A 

46 


0 PHE 


8 


28.590 


10.856 


39.600 


1 .00 30.05 


ATOM 


47 


CB PHE 


8 


27.309 


12.376 


41.820 


1.00 16.95 


ATOM 


48 


/^/^ m IP 

Cb PHE 


8 


26.222 


10 0 C P 

13.355 


>i 0 1 p 0 
42.163 


1 r\^ -1 0 orv 

1 .00 13.29 


ATOM 


49 


p^ 1 p>i 1 p 
CDl PHE 


8 


OP ~7 0 

25.672 


"1 0 0 ~7 r> 

13.378 


43.447 


1.00 17.27 


ATOM 


50 


^ Pv O Pi 1 IP 

CD2PHE 


8 


25.726 


■1 y| 0 0 ~l 

14.227 


41.189 


1.00 13.12 


ATOM 


51 


op-i p^i IP 
CE1 PHE 


8 


0 ii p p 1 
24.661 


14.290 


il 0 "7 ~I 0 

43.772 


1.00 15.14 


ATOM 


52 


/^ro r\i IP 

CE2 PHE 


8 


24.712 


15.137 


41.499 


1.00 13.19 


ATOM 


53 


"7 f~»l 1 P 

CZ PHE 


8 


24.192 


15.170 


42.794 


-1 r*ri r" 

1.00 5.69 


ATOM 


54 


Ki XI 1 

N THR 


9 


OT ~700 

27.798 


9.074 


40.699 


1 r\rv '^~f or 

1.00 27.35 


ATOM 


55 


O A XI 1 P* 

CA THR 


9 


28.704 


0 -1 00 
8.122 


r\ -1 X p 

40.175 


-1 r\rv 0 4 no 

1.00 34.93 


A X/~\fc Ik 

ATOM 


56 


XI iPi 

C THR 


9 


28.709 


7.998 


00 POP 

38.636 


■1 >i p 00 

1.00 45.22 


A X/^» M 

ATOM 


57 


0 THR 


9 


or* r* ii 0 

29.642 


~i p 0 
7.452 


38.062 


-1 p*r\ pr% pp 

1 .00 50.55 


ATOM 


58 


CB THR 


9 


00 A A~l 

28.447 


0 *7rvp 

6.795 


A r\ 000 

40.892 


-1 p\r\ >i >i pr\ 

1.00 44.60 


A X/^R il 

ATOM 


59 


P\/^ 1 XI 1 P» 

0G1THR 


9 


ori porv 

29.629 


c 0 or\ 

6.330 


/< -1 POX 

41.527 


^ pvrv 4 r\ A r\ 

1 .00 40.40 


A X/^lk A 

ATOM 


60 


Cb2THR 


9 


0"7 ar\"i 

27.801 


5.779 


or* r\ p r\ 

39.959 


1 r\r\ on ~7P 

1.00 29.76 


ATOM 


61 


N GLY 


10 


27.690 


8.510 


0 T r\ p p 

37.956 


1 r\r\ or\ /~o 

1.00 30.53 


ATOM 


62 


CA GLY 


10 


27.689 


0 A r n 

8.458 


36.507 


1 mrv 00 0"t 

1.00 23.21 


ATOM 


63 


C GLY 


10 


27.144 


^ 746 


Of r\ -I >i 

35.914 


1.00 16.55 


ATOM 


64 


0 GLY 


10 




.729 


36.617 


1.00 25.70 


ATOM 


65 


N VAL 


11 


26.835 


9.719 


34.629 


1.00 16.39 


ATOM 


66 


CA VAL 


n 


26.209 


10.863 


33.971 


1 .00 22.28 


A T/^ll A 

ATOM 


67 


C VAL 


11 


24.758 


1 1 .020 


0 >l il xo 

34.479 


1 r\r\ on pn 

1 .00 29.60 


ATOM 


68 


0 VAL 


11 


23.972 


"1 0 /A p 0 
10.062 


04 4 pp 
34.456 


-1 no on 4 0 

1.00 20.43 


ATOM 


69 


CB VAL 


11 


or* 1 ~7 0 

26.173 


10.664 


00 4 PX 

32.467 


-1 nn on ox 

1.00 30.87 


ATOM 


70 


CGI VAL 


11 


25.912 


1 1 .980 


31.734 


1.00 31.75 


ATOM 


71 


CG2VAL 


11 


27.480 


10.048 


32.015 


1.00 33.85 


ATOM 


72 


N VAL 


12 


■ 24.417 


12.227 


34.931 


1.00 20.12 


ATOM 


73 


CA VAL 


12 


23.080 


12.561 


35.433 


1.00 12.88 


ATOM 


74 


C VAL 


12 


22.407 


13.624 


34.516 


1.00 14.37 


ATOM 


75 


0 VAL 


12 


23.007 


14.639 


34.179 


1,00 13.42 


ATOM 


76 


CB VAL 


12 


23.270 


13.077 


36.839 


1.00 15.01 



FIG. 5-2 
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ATOM 


77 


CG1VAL 


12 


22.000 


13.662 


37 42? 


1 on 17 f;7 


ATOM 


78 


CG2VAL 


12 


23.781 


11.936 


37 728 


1 on ip; 

1 .\J\J 1 D.OO 


ATOM 


79 


N 


PRO 


13 


21.180 


13.382 


34.066 


1 nn 14 7? 


ATOM 


80 


CA 


PRO 


13 


20.493 


14.382 


33.265 


1 00 in 76 


ATOM 


81 


C 


PRO 


13 


20.116 


15.589 


34.141 


1 00 7 65 


ATOM 


82 


0 


PRO 


13 


19.797 


15.468 


35.337 


1 00 1 5 1 4 


ATOM 


83 


CB 


PRO 


13 


19.225 


13.707 


32.745 


1 00 17 36 


ATOM 


84 


CG 


PRO 


13 


19.043 


12.422 


33 550 


1 00 1 9 69 


ATOM 


85 


CD 


PRO 


13 


20.315 


12.195 


34.340 


1 00 IS 41 


ATOM 


86 


N 


ILE 


14 


20.196 


16.766 


33.557 


1 on 14 91 


ATOM 


87 


CA 


ILE 


14 


19.893 


17.991 


34.266 


1 00 1? Q'^ 


ATOM 


88 


C 


ILE 


14 


18.768 


18.760 


33.596 


1 00 1 2 08 


ATOM 


89 


0 


ILE 


14 


18.724 


18.878 


32.399 


1 00 1 1 04 


ATOM 


90 


CB 


ILE 


14 


21.109 


18.905 


34.325 


1 00 1 fi S4 


ATOM 


91 


CG1ILE 


14 


22.271 


18.169 


35.015 


1 on 1 ft OR 


ATOM 


92 


CG2ILE 


14 


20.783 


20.207 


35.084 


1 00 11 Sfi 


ATOM 


93 


CD1ILE 


14 


23.642 


18.836 


34.738 


1 on 16 1 s 


ATOM 


94 


N 


LEU 


15 


17.899 


19.307 


34.421 


1 00 1'^ ftS 


ATOM 


95 


CA 


LEU 


15 


16.811 


20.136 


33 955 


1 nn 1 4 89 


ATOM 


96 


C 


LEU 


15 


16.915 


21.474 


34 685 


1 nn R? 


ATOM 


97 


0 


LEU 


15 


17.080 


21.509 


35 901 


1 00 1 0 nn 


ATOM 


98 


CB 


LEU 


15 
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FIG. 14 
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FIG. 15 



